Abstract This paper puts forward a new optical visualization of Supply and Demand curves from a Multi-Dimensional (MD) view. The idea behind showing Supply and Demand curves from the MD view is to propose the application of MD graphs among academics, economists and policy makers in the study of micro-and macro-economics in both short and long term analysis. To build Supply and Demand curves in the MD view, this research suggests applying "Infinity Cartesian Space (or I-Cartesian Space)" (Ruiz, 2006) . The idea behind applying I-Cartesian Space is to use constructively the large number of Cartesian Spaces that Econographicology offers. 
2.
Introduction For many centuries, many economists have had the opportunity to use different graphical methods to explain different phenomena in economics based on the application of 2-Dimensional or 3-Dimensional Cartesian Planes. This is when the analytical graph system is used in economics, in which the form of the graph gives an idea of the possible class of the functions describing the relationship between X and Y variables. As far as the application of the analytical graphical method in economics is concerned, it is necessary to mention the significant contribution of Antoine Augustin Cournot. Cournot (1838) derived the first formula for the rule of Supply and Demand as a function of price. He was also the first economist to draw Supply and Demand curves on a graph (2-Dimensional view). Cournot believed that economists should utilize graphs only to establish McClelland, 1975) . This paper is interested in putting forward a new graphical method called Econographicology (Ruiz, 2007) . The rationale of Econographicology revolves around the efficacy of multi-dimensional (MD) graphs in metadatabase storage and the visualization of multi-variable data behavior based on the application of Cartesian spaces (or MD Cartesian coordinate system). The main idea is to use the MD Cartesian coordinate system that Econographicology makes available. The Cartesian Space that will be used is called "the Infinity Cartesian Space (I-Cartesian Space)". The I-Cartesian Space will be applied in the construction of the Supply and Demand Curves from a Multi-Dimensional view.
3.
The The construction of the second quadrant on the bottom of the ICartesian Space is by joining together each "X i " axis (X 0 , X 1 , X 2 , X 3 …X ∞ ) until all the "X i " axes together build a single cylinder. Each "X i " axis has values between 0 and ∞ … therefore all "X i " are dependent variables (See figure 1). The I-Cartesian Space assumes that some or all change in the values of the first quadrant (independent variables) can directly affect the behavior of the values in the second quadrant (dependent variables).
Therefore, the I-Cartesian Space is based on joining the first quadrant on the top with the second quadrant on the bottom to build a single long cylinder; therefore each Y i axis needs to be joined with its corresponding X i axis respectively (e.g. 
Figure 1
The Infinity Cartesian Space (I-Cartesian Space)
Supply and Demand Curves from the Multi-Dimensional (M-D)
View:
Introduction
The optical conceptualization of Supply and Demand curves using the 2-Dimensional view continues to be used by economists to this day. Here, the Demand curve shows the inverse relationship between prices and quantity demanded for any item of goods or service represented on a simple graph. This graph shows that the relationship between price and quantitydemanded is inverse according to the Law of Demand, i.e., people buy more when the price falls. This can be observed by the downward slope effect. The Supply Curve shows amounts of a particular item of goods or service that producers are willing and able to make available for sale at each of a series of possible prices during a specific period of time. The Supply curve can show that the relationship between prices and quantity-demanded is proportional according to the Law of Supply, i.e., sellers produce more when prices rise. This can be observed by the upward slope effect (McConnell and Brue, 2002 ).
Steps to Draw Supply and Demand Curves from the MultiDimensional (MD) View:
The five basic steps needed to construct Supply and Demand curves from a Multi-Dimensional (MD) view are outlined and discussed below: The second quadrant of the I-Cartesian Space shows the quantity demanded and quantity-supplied curves. We have two possible scenarios in the process of drawing quantity-demand and quantity-supplied curves.
In the first scenario, the quantity-demanded curve is plotted from the bottom left side (QDo) to the top right side (QD∞…) in the second quadrant of the I-Cartesian Space (See figure 3) . The quantity-demanded curve shows an upward slope trend.
In the second scenario, the quantity-supplied curve is plotted from the top left side (QSo) to the bottom right side (QS∞…) in the second quadrant of the I-Cartesian Space (See figure 3) . The quantity-supplied curve shows a downward slope trend. The classic visualization of the 2-D Demand curve fixes the quantitydemanded on the horizontal axis "X" and price on the vertical axis "Y". In contrast, the MD demand curve is fixed between two quadrants in the ICartesian Space (See Prototype 1). In the initial stage of building the Demand curve from the MD view, the first quadrant is formed by the general price curve from Po to P∞…The second quadrant is formed by the quantity-demanded curve from QDo to QD∞…In essence, the construction of the Demand curve from the multi-dimensional (MD) view is based on joining each price value from the general price curve on the first quadrant with each value of the Quantity-Demanded curve located under the second quadrant in the I-Cartesian Space respectively. We can observe that the Demand curve from a MD point of view looks like a large band with a spiral linear behavior (See figure 4) . The Demand curve from a multi-dimensional view continues to follow the law of Demand, i.e., all else being equal, as prices fall, the quantity demanded rises, and as prices rise, the quantity demanded falls. The MD Demand curve shows a downward slope trend, but in a different position in the I-Cartesian Space. The difference between the Demand curve from a 2-Dimensional view and the MD view Demand curve is that the 2-D Demand curve only factors one buyer and one item of goods or service into its analysis. The MD view Demand curve opens the possibility of simultaneously visualizing many buyers (in fact, an infinite number of buyers) and one item of goods or service with different levels of prices. The Supply curve is plotted between two quadrants in the I-Cartesian Space, following similar steps as plotting the MD view Demand curve. The Supply Curve under the multi-dimensional view continues to follow the law of supply, i.e., as prices rise, the quantity-supplied rises; as prices fall, the quantity-supplied falls. The Supply Curve (MD) continues with an upward slope trend, but in a different graphical position than we observe in the 2-D view. In the initial stage to construct the Supply curve from the MD view, the first quadrant is formed by the general price curve from Po to P∞…The second quadrant is formed by the quantity-supplied curve from QSo to QS∞…(See Prototype 2). Finally, the construction of the Supply curve from the multi-dimensional (MD) view is based on joining each price value from the general price line on the first quadrant with each value of the QuantitySupplied curve located under the second quadrant in the I-Cartesian Space respectively. We can observe that the Supply curve from a multidimensional point of view looks like a large spiral band (See figure 5) . The difference between the 2-D Supply curve and the MD Supply curve is that the 2-D Supply curve only considers one seller and one item of goods or service into its analysis. The MD view Supply curve opens the possibility of visualizing an infinite number of sellers related to one item of goods or service with different levels of price. Finally, when the first quadrant on the top (General Price Curve) and the second quadrant on the bottom (Quantity-Demanded and QuantitySupplied curves) are joined together, we have a single quadrant divided into two sub-quadrants. The first quadrant affects the behavior of all values on the second quadrant that are shared by Quantity-Demanded and QuantitySupplied curves (See Prototype 3).
The market equilibrium from a multi-dimensional view can be visualized when Quantity-Demanded and Quantity-Supplied curves are intercepted at some point within the second quadrant on the bottom of the ICartesian Space. The interception point between Quantity-Demanded and Quantity-Supplied curves is a price value on the General Price Curve within the first quadrant of the I-Cartesian Space (See Figure 6 ).
Figure 6 Market Equilibrium from a Multi-Dimensional View
According to this research, MD-graphs present an opportunity to visualize economics from a new perspective of analysis from a multi-dimensional view. We can prove that the I-Cartesian Space offers alternative MultiDimensional Cartesian coordinate systems to facilitate the study of any economic phenomena whether at macro-level or micro-level, and whether involving short-term or long-term analysis. To sum up, Multi-Dimensional graphs seem set to play an important role in research as well as in the teaching-learning process of economics through the series of new methods and techniques of constructing graphs detailed throughout this paper. We can observe several key points from the MD view Supply and Demand curves:
! The price behavior in the long run has a geometrical progression (spiral line) as compared to the arithmetic progression (single line) trend according to the 2-Dimensional view.
